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TETRACYCLIC IMMUNOMOPPIATORY COMPOUNDS Huvudfot 

The present Invention relates to novel heterocyclic 
conqpcunds^ to methods for their preparation, to cotnposi- 
tions containing them^ and to methods and use for cli- 
nical treatment of medical conditions which may benefit 
5 from immunomodulation, including rheumatoid arthritis, 
multiple sclerosis/ diabetes, asthma, transplantation, 
systemic lupus erythematosis and psoriasis. More particu- 
larly the present invention relates to novel heterocyclic 
coiipounds, which are CDBO antagonists capable of inhibi- 

10 ting the interactions between CD80 and CD28. 
Background of the invention 

The immune system possesses the ability to control 
the homeostasis between the activation and inactivation 
of lymphocytes through various regulatory mechanisms du- 

15 ring and after an Immiine response. Among these are mecha- 
nisms that specifically inhibit and/or turn off an immune 
response. Thus, when an antigen is presented by MHC mole- 
cules to the T-cell receptor, the T-cells become properly 
activated only in the presence of additional co-*stimula- 

20 tory signals. In the absence of accessory signals there 
is no lymphocyte activation and either a state of fxmc- 
tional inactivation termed anergy or tolerance is indu- 
ced, or the T-cell is specifically deleted by apoptosis. 
One such co- stimulatory signal involves interaction 

25 of CDBO on specialised antigen-presenting cells with CD28 
on T"-cells, which has been demonstrated to be essential 
for full T-cell activation. (Lenschow et al* (1996) Annu. 
Rev. Immunol.^ 14, 233-258} 

A paper by Brbe et al, in J. Biol. Chem. Vol. 277, 

30 No. 9, pp 7363-7368, describes three small molecule li- 
gands which bind to CD80, and inhibit binding of CDBO to 
CD28 and CT1A4. Two of the disclosed liganda are fused 
pyrazolones of structures A and Bz 
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Confound C_is disclosed in US 4,312,870 as one of 
several psychoactive con5>ounds but without biological 
data. Some related compounds are described by A. Carotti 
in Bioorganic & Medicinal Chemistry s (1998) 389 - 399, 
and from their data it is obvious that the carboxyllc 
acid substituent greatly diminishes biologic activity 
measured as affinity for the QIS benzodiazepine receptor. 

COOH 




c 

EP 0354693A1 (Boots) discloses immunomodtilatory 
compounds of general structure D but does not include 
structures vAierein R7 and/or R8 are COOH or contain a 
COOH group. 

'■'•■Id I IPii ,1,. hH-l...-k .^.i.M 
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Similarly EP 0354694A1 (Boots) discloses imnnmomodu- 
5 lat:ory compounds of general 6t:ruGt:\ire E but here are not 
included structures wherein US and/or R7 are CCX>H or con- 
tain a COOH group - 




Also/ W09111448 (Boots) discloses immunomodulatory 
compounds of general structure F but here are not in- 
cluded structures wherein R7 and/or R8 and RS" are COOH 
or contain a COOH group. 
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Description of the Invention 

According to the present invention there is provided 
a compound of formula (I) or a phannaceutically or vete- 
rinarily acceptable salt thereof: 



X— z 



10 




(0 



25 Tudierein 

Z represents a carboxylic acid group (-COOH) or an 
ester thereof; 

Sa and Rj independently represent H; P/ ci; Br; -ITO3; 
-CN; Cx-Cff alJcyl optionally siibstituted by P or Cl; or Ci- 
20 Cs alkoxy optionally arabatituted by F; 

Ra represents optionally substituted C3-C7 cycloaXkyl 
or optionally siabstituted phenyl; 

Y represents -0-, -s-, N-oxlde, or -Ndi^)- wherein r, 
represents H or d-Ce alJcyl; 

X represents a bond or a group selected from; a di- 
valent Cx-C« alkylene radical, NHC(O) Cx-5 alkyl, nhc(O) 
CH2-0-CH2 or c(o) -NH- (amino acid residue); 



25 



15 
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Coirpounde of gsanaral formula (1) are CD80 antago- 
nists. They inhibit the interaction between caoao and 0)28 
and thus the activation of T cells, thereby modulating 
the immune response. 
S Accordingly the invention also includes: 

(i) a compound of formula <1) or a pharmaceutically 
or veterinariiy acceptable salt thereof for use in the 

treatment of conditions which benefit from iramunomodula- 
tion. 

10 (ii) the use of a compound of formula (I) or a phar- 

maceutically or veterinarily acceptable salt thereof in 
the manufacture of a medicament for the treatment of con- 
ditions which benefit from Immunomodulation, . 

(iii) a method of immunomodulation in mammals, in- 
cluding humans, coti^rlsing administration to a mammal in 
need of such treatment an immunomodulatory effective dose 
Of a compound of formula (i) or a pharmaceutically or ve- 
terinarily acceptable salt thereof. 

(iv) a pharmaceutical or veterinary composition com- 
prising a compound of formula (i) or a pharmaceutically 
ox veterinarily acceptable salt thereof together with a 
pharmaceutically or veterinarily acceptable excipient or 
carrier, 

conditions which benefit from immunomodulation in- 
«3 cxuae: 

Acute disseminated encephalomyelitis 
Adrenal insufficiency 
Allergic angiitis and granulomatosis 
Amylodosis 
30 Ankylosing spondylitis 
Asthma 

Autoimmune Addison's disease 
Autoimmune alopecia 
Autoimmune chronic active hepatitis 
Autoimmune hemolytic anemia 
Autoimmune neutropenia 
Autoimmune thrombocytopenic purpura 



20 



35 
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Inlttraisni-cchnai 
2rM2 -12- 1 < 

Behcet's disease 
Cerebellar degeneration 
Chronic active hepatitis 

Chronic inflammatory denryelinating polyradiculoneuropathy 
5 Chronic neuropathy with monoclonal gananopatby 
Classic polyarteritis nodosa 
Congenital adrenal hyperplasia 
Cryopathies 

Dermatitis herpetiformis 
10 Diabetes 

Baton-Lairibert myasthenic syndrome 

Encephalomyelitis 

Epidermolysis bullosa acquisita 

Erythema nodosa 
XS Gluten- sensitive enteropathy 

Goodpasture's syndrome 

Guillain-Sarre syndrome 

Hashimoto's thyroiditis 

Kyperthyrodism 
20 Idiopathic hemachromatosis 

Idiopathic membranous glomerulonephritis 

isolated vasculitis of the central nervous system 
Kawasa]ci«s disease 
Minimal change renal disease 
25 Miscellaneous vasculltides 

Mixed connective tissue disease 
Multifocal motor neuropathy with conduction block 
Multiple sclerosis 
Myasthenia gravis 
30 Opsoclonus -myoclonus syndrome 
Pemphigoid 
Pemphigus 
petmicious anemia 

Polymyositis/dermatomyoaitis 
35 Post-infective arthritidea 
Primary biliary sclerosis 
Psoriasis 
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Reactive arthritides 

Reiter's disease 

Retinopathy 

Rheumatoid arthritis 
5 Sclerosing cholangitis 

Sjogren's syndrome 

Stiff -man syndrome 

Subacute thyroiditis 

Systemic lupus eorythematoeis 
10 Systemic necrotizing vasculitides 

Systemic sclerosis (scleroderma) 

Takayasu's arteritis 

Teniporal arteritis 

Throthboangiitis obliterans 
15 Type I and type II autoimmune polyglandular syndrome 

Ulcerative colitis 

Uveitis 

Wegener's granulomatosis 

As used herein/ the term ^^ester'' refers to a group 

20 of the form -COOR, wherein R is a radical notionally 
derived from the alcohol ROH. Examples o£ ester groups 
include the physiologically hydrolysable esters such as 
the methyl, ethyl/ n- and iso-propyl^ n-/ sec- and tert- 
butyl/ and benzyl esters. 

25 As used herein the term ^alkylene" refers to a 

straight or branched alkyl chain having two unsatisfied 
valencies, for example -CHa-/ -CH2CH2-/ -CH2CH2CH2-/ 
-CH(CH3)CH2-, -CH(CH2CH3)CH2CH2CH3/ and -CCCHa)^. 

Unless otherwise specified in the context in which 

30 it occurs, the term "substituted" as applied to any 

moiety herein means substituted with up to four substi- 
tuentS/ each of which independently may be (Ci-Cg) alkyl, 
trif luoromethyl / (Ci-Cc) alkoxy (including the special case 
where a ring is substituted on adjacent ring C atoms by 
. 35 methylenedioxy or ethylenedioxy) , trif luoromethoxy, (Ci- 
Ce) alkyl thio/ phenyl/ benzyl, phenoxy, hydroxy, mercapto, 
amino, fluoro, chloro, bromo/ cyano, nitro, oxo, -COOH, 

,:0'i\\ I- o» u^U<-i ALi'vivR rtcivrch i^.-v&-»;ahch 
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-SOaOH, -CQNH2. -SOaNHa/ -COR*', -COOR?", -SOaOR\ -NHCOF*, 
-NHSOaR^, -CONHR*/ -SOzUHR*^, -»HR*, -NR?^", -CONR?^" or 
-SOaNR*R* wherein R* and R* are independently a (Ci-Cs) - 
alkyl group, a CCj - C,) cycloalkyl group or Ca - Cs 
alkoxy group. In the case where " aubstltuted" means sub- 
stituted by benzyl or phenoxy, the phenyl ring thereof 
may itself be substituted with any of the foregoing, 
except phenyl or benzyl. 

As used herein the unqualified term "carbocyclyl" or 
"carbocyclic refers to a 5-8 membered ring whose ring 
atoms are all carbon. 

Some compounds of the invention contain one or more 
chiral centres because of the presence of asymmetric 
carbon atoms. The presence of asymmetric carbon atoms 
IS gives rise to stereoisomers or diastereoisomers with R or 
S stereochemistry at each chiral centre. The invention 
includes all such stereoisomers and diastereoisomers and 
mixtures thereof. 

Salts of salt forming compounds of the invention 
20 include physiologically acceptable acid addition salts 
for example hydrochlorides, hydrobromides, sulphates, 
methane sulphonatee, p-toluenesulphonates, phosphates, 
acetates, citrates, succinates, lactates, tartrates, fu- 
marates and maleates, and base addition salts, for exarap- 
25 le sodium, potassium, magnesium, and calcium salts. 

In the compounds of the invention the following are 
examples of the several structural variables: 

Z may be, for example a carboxylic acid group 
(-COOH) or a methyl or benzyl ester thereof. Presently 
30 -COOH is preferred. 

Rx may be, for exaorple, H, p, ci, methyl, methoxy, 
or taethylenedioxy. Currently it is preferred that Rx is 
H, P, car CI; 

Ra may be, for example cyclopropyl, phenyl, or 
35 fluoro-, chloro-, methyl, methoxy-, nitro-, or amino- 
substituted phenyl; 



•••-"*.•« i.rurKiT fu:{n..fi.u 



- 12/16 14:46 FAX^M 40 260516 AWAPATI4<T AB ^ PRv 

+46 40 9<ini;i/; 



+46 40 260516 ^ 



@01 



1. 



10 



15 



20 



25 



30 



35 



9 

may be, for example, H, P, CI, methyl, methoaey, 
or methylenedioxy. Currently it is preferred that Ra is 
H, F, or CI; 



Y may be, for example, -0-, -S-, or -N(Rb)- wherein 
Rs represents H or methyl. -NH- is presently preferred. 

X may be, for exanple a bond, or a -CHa- or -CHaCHa- 
radical. A bond ia presently preferred. 

AS mentioned above, the invention includes pharma- 
ceutical or veterinary cotnposition eompriaing a compound 
of formula (i) or a pharmaceutically or veterinarily ac- 
ceptable salt thereof together with a pharmaceutically or 
veterinarily acceptable excipient or carrier, in such 
compositions, it will be understood that the specific 
dose level for any particular patient will depend upon a 
variety of factors including the activity of the specific 
compound employed, the age, body weight, general health, 
sex, diet, time of administration, route of administra- 
tion, rate of excretion, drug combination and the causa- 
tive organism and severity of the particular disease un- 
dergoing therapy. Optimum dose levels and frequency of 
dosing win be determined by clinical trial. 

The cotT5,ounds with which the invention is concerned 
may be prepared for administration by any route consis- 
tent with their pharmacokinetic properties. The orally 
admlnistrable conpositions may be in the form of tablets 
capsules, powders, granules, lozenges, liquid or gel pre- 
parations, such as oral, topical, or sterile parenteral 
solutions or suspensions. Tablets and capsules for oral 
administration may be in unit dose presentation form, and 
may contain conventional excipiente such as binding 
agents, for exan«,le syrup, acacia, gelatin, sorbitol, 
trasaeanth, or polyvinyl -pyrrolidone; fillers for example 
lactose sugar, maize-starch, calcium phosphate, sorbitol 
or glycxne. tabletting lubricant, for exan^ie magnesium 
or^r'r P-iy*thylene glycol or silica; disinte- 

ZTr ^"^"^^^ P'^'^^^^ or acceptable wetting 

agents such as sodium lauryl sulphate, ohe tablets may be 

.v-"'i':. rfr'\\V .'"-^'"'^ "! MtVlwas 
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coated according to methods well knovna in normal pharma- 
ceutical practice. Oral liquid preparations may be in the 
form of, for example, aqueous or oily sui^ensions, solu- 
tions, emulsions, syrups or elixirs^ or may be presented 
as a diry product for reconstitution with water or other 
suitable vehicle before use. Such liquid preparations may 
contain conventional additives such as suspending agents, 
for example sorbitol, syrup, methyl cellulose, glucose 
syrup, gelatin hydrogenated edible fats; emulsifying 
agents, for example lecithin, sorbitan monooleate, or 
acacia,- non-aqueous vehicles (which may include edible 
oils), for example almond oil, fractionated coconut oil, 
oily esters such as glycerine, propylene glycol, or ethyl 
alcohol; preservatives, for exanple methyl or propyl p- 
hydroxybenzoate or sorbic acid, and if desired conventio- 
nal flavouring or colouring agents. 

For topical application to the akin, the drug may be 
made up into a cream, lotion or ointment. Cream or oint- 
ment formulations which may be used for the drug are con- 
ventional formulations well known in the art, for example 
as described in standard textbooks of pharmaceutics such 
as the British Pharmacopoeia. 

For topical application to the eye, the drug may be 
made up into a solution or suspension in a suitable ste- 
rile aqueous or non aqueous vehicle. Additives, for in- 
stance buffers such as sodium metabisulphite or disodium 
edeate, preservatives including bactericidal and fungici- 
dal agents such as phenyl mercuric acetate or nitrate, 
benzalkonium chloride or chlorhexidiae, and thickening 
agents such as hypromellose may also be included. 

The active ingredient may also be admlnlatered pa- 
renterally in a sterile medium. Depending on the vehicle 
and concentration used, the drug can either be suspended 
or dissolved in the vehicle. Ad^rantageously, adjuvants 
such as a local anaesthetic, preservative and buffering 
agents can be dissolved in the vehicle 
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Compounds of the invention may be prepared by syn- 
thetic TOethods Icnown in the literature, from compoxinds 
which are connnercially available or are accessible from 
commercially available compounds. For exan^jle, coRipounds 
of fojrmula (I) wherein Y is W may be prepared by reaction 
of a compound of formula (II) with an hydtazide of formu- 
la (III) : 
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OEt 




wherein Zl is a carboxylic acid or an esterif ied carboxy- 
lic acid. Beter con5>ounds (i) may of course be hydrolysed 
to the free acid- 

The following Examples illustrate the preparation of 
coir5)ounds of the invention; 
Synthetic route followed s 



1Mb* 



X 



OMA,120*C 




'0& 8«<t.P0Cl, 
8S'C.90m5n. 




n^uOH, 120'C 
24heui« 



H^N^Ar, 




Typical experimental Rj 
acid methyl ester 



4-nitro phenyl. An = 4-beaxoic 
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Example l 
Step 1 

2- <4-Nitro-phenyl> -4-oxo-l,4-dihydro-quinoline-3-carboxy- 
11c acid ethyl ester 




Sodium hydride (0.92 g, 0.023 mol; 50% suspension in 
mineral oil) was added portionwise to a stirred solution 
of 3- (4-nltrophenyl) -3-oxopropionic acid ethyl ester 
(5.46 g, 0.023 rnol) in dimethylacetamide (20 mL) at room 
tenrperature. A solution of isatoic anhydride (3.4 g, 0.02 
mol) in dimethyl acetamide (20 rnL) was added to this solu- 
tion. The reddish mixture was stirred at 120 for 30 
min and then the solvent was concentrated in vacuo. The 
crude solid was partitioned between water and ethyl ace- 
tate and the organic phase then separated. The combined 
organic extracts were dried over sodium sulfate and con- 
centrated in vacuo to leave a residue which was washed 
once with cold tert-butylmethyl ether to yield 2-(4- 
nitrophenyl) -4-oxo-l, 4-dihydroquinoline-3-carboxylic acid 
ethyl ester (l.ei g, 28%) as a white solid, LCMS m/z 
339.33 [M+H]* ® Rr 1.16 min, 100% purity. 
Step 2 

4-Chloro-2- (4-nitro-phenyl) -quinoline-3-carboxylic acid 
ethyl ester 




Phosphorus oxychloride (8 mL, 0.087 mol) was added 
xn one portion to 2- (4-nitrophenyl) -4-0x0-1, 4-dihydro- 
quinoline-3-carboxylic acid ethyl ester (3.7 g, 0.0109 
moi) and the mixture was heated at 950c for 90 min. The 
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resulting light brown solution was added dropwise to a 
vigoroiisly stirred ice-cold solution of sodium hydroxide 
(500 rnL; 0.7 M) . The aqueous suspension was extracted 
with ethyl acetate and the combined organic extracts were 
dried and concentrated in vacw to leave 4-chloro-2- (4- 
nitophenyl) -quinoline-3-earbo3cyllc acid ethyl ester (3.8 
g. 98 %) as a white solid, LCMS m/z 357.21 [M+H]* ® R<r 
1.94 min, 98% purity. 
Step 3 

4- [4- (4-lT±tro-phenyl) -3-oxo-3,5-dihydro-pyra2oloC4,3- 
c]quinolin-2-.yl] -benzoic acid methyl ester 




4-Chloro-2- (4-nitrophenyl) -quinoline-3-carboxylic 
acid ethyl ester (2.8^ g, 0.008 mol) and 4-hydra2ino- 
benzoic acid methyl ester hydrochloride (1.7 g, 0,008 
mol) were stirrad in a-butanol (70 mL) at 120 •C for 24 
h. The bright orange suspension was diluted with tert- 
butylmethyl ether, filtered, washed with cold heptane and 
left to dry under suction to yield 4- [4- (4-nitrophenyl) - 
lllT'JltT'"'''^'''''^"^'"'''' ' ' -3Uinolln.2-yl J -benzoic 

m/z 441.35 [M^nr ® Rr 1.66 mln: 84% purity 
Example 2 

4> C4-. (4-Amino-phenyl, .3 -oxo-3 , 5-dihydro-pyraaolo [4,3- 
c3guxnolin~2-yl] -benzoic acid methyl ester 



35 
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4- [4- {4-Nitro-plienyl) -3-oxo-3,5-dihydro-pyrazo- 
lo [4, 3-c]quinolin-2-yl3 -benzoic acid methyl ester (2.6 g, 
5,9 inniol) and Pd/C (100 mg, 10%) were suspended in etha- 
nol (150 mL) and acetic acid (6 irtL) and stirred imder 
hydrogen for 24 h. The resulting yellow-orange suspension 
was diluted with DMF (50 mL) and filtered. The solvent 
was removed in vacuo to leave a residue which, was washed 
with methanol to give 4- [4- (4-ainino-phenyl) -3-oxo-3, 5- 
dihydro-pyrazolo [4 , 3-c] quinolin-2-yl] -benzoic acid methyl 
ester (2.0 g, 82 %) as a pale orange solid, LCMS m/z 
411.39 [M+Hl* O 1.27 min, 79% purity. 
Example 3 

4- [4- (4-Nitro-phenyl) -3-oxo-3, 5-dihydro-pyrazolo[4,3- 
c] quinolin-2-yl] -benzoic acid 



Prepared using the procedure described above/ using 
4-hydrazinobenzoic acid. LCMS m/z 427.34 [M+Hl* ® Rx 1.38 
min, 74% purity 
Exanqple 4 

3- [4- (4-Nitro-phenyl) -3-oxo-3 , 5-dihydro-pyrazolo [4,3- 
c] quinolin-2-yl] -benzoic acid 




rof 'T-'t. ij-rr S't .1 4-,i-'f ii i-ni- i.T i.r«-irKCi< i:i{:^i<4R.''P 
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Prepared by methods eoialogaus to fixainple 3- LCMS m/z 
427.37 IM+H]* ® 1.28 rain, 96% purity. 
Example 5 



4- (4- ( 3 -Nitro -phenyl) -3-oxo-3,5-dihydro-pyraa5olo 
quinolin-2-yl] -benzoic acid 




Prepared by methods analogous to Bxaraple 3. 
427.38 [M+H]* d 1.33 min, 88% purity. 5b (400 MHi! 
(CI>3)2SO) 12.8 (1 H, a), 8.85 (1 H, t J 2.0), 8.54 
dd 7.1 2.0 ), 8.35 (4 H, m) , 8.02 (I H, s) , 
H, S) , 7. 54 (1 H, t J" 8.0 ) , 7.84 (1 H, d J- 7.9) , 
H, t, J- 7.1), 7.6 (1 H, t J- 7.1). 



25 Example 6 

4- t4- {4-Methoxyphenyl) -3-oxo-3,5-dihydropyrazolo 
c]quinolin-2-yl] benzoic acid methyl ester 




,3-c3- 



:jCMS m/z 

(1 H, 
.0 (1 
7.74 (1 



19: 



,2- 



Propared by methods analogous to Bxan5>le 1. LCMS m/z 
426.34 [M+H]* ® 1.71 min, 82% purity. 8b(400 MHz, 
(CD3);^S0) 8.2 (2 H, d J 9.0), 8.05 (1 H, dd Ji 8.0 
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1.1) , 7.82 (2 H, d J- 9.0} , 7.77 (2 H, d J 9.0) , 7.65 (1 
H, d J- 9.0), 7.48 (1 H, td Ji 8.2 Ja 1.3), 7.34 (I H, td 
Ji 7.0 Ja 1.1), 6.98 (2 H, d J 9.0), 
Bxamole 7 

4- [4- {4-Methoxyphenyl) -3-e»co-3 , 5-dihydropyraaolo [4, 3-c] - 
quinol in- 2 -yl ] benzoic acid 




Prepared using the procedure analogous to Example i, 
LCMS m/z 412.28 [M+H]* ® 1,28 min, 88% purity, 
Sxample 8 

4- £4- (4-Ainlnophenyl) -3-oxo-3,5-dlhydrofpyrazolo[4,3-e] - 
qulnolin-2-yl] benzoic acid methyl ester 




Prepared using the procedure analogous to Example 1 
LCMS m/z 397.36 CM+H] * @ i.n min, 63% purity. 
Example 9 

3- C4- (4-Methoxyphenyl) -3-oxo-3, s-dlhydropyrazolo [4,3-c] - 
quinolin-2-yl] benzoic acid tnethyl eater 
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Prepared using the procedure analogous to Example 1, 
using 3 -hydrazinobenzoic acid. LCMS m/z 412.3 CM+H]* @ Rr 
1.29 TOin, 86% purity. 
Example 10 

4- [4- (3-Nitrophenyl) -3-oxo-3 , 5-dihydropyrazolo [4,3-0] - 
quinolin-2-yl] benzoic acid methyl ester 




Prepared by methods analogous to Example 1. lOlS m/z 
441-37 iM+nr (S) Rj. 1.80 min, 82% purity. 
Example li 

4- [3-OXO-4- (2,4,5-trifluorophenyl) -3,5-dihydropyrazolo- 
f4, 3 -cJquinolin-2-yl] benzoic acid 




43e /J'Tl^t '''' analogous to Example 3. LCMS 

43S-36 IM+H]* (» Rt 1.30 min, 83% purity. 
Biolocyi cal examp le 

The examples described above were tested in a cell 
free Homogenous Time Resolved Fluorescence (HTRP) assay 

^281^'"^"'" "^'""'"^ inhibitors of the CD80- 
CD28 interaction • 

In the .asay, suropium and allophyoocyanin (APC) are 

LTLT "f"" indirectly <L.ugh^L . 

body linkers, to £or» a complex, which brings tL euro- 
Plum and APC into =lo,e proximity to generate a ei^ 
Xhe complex co.q?rtaee the following etx proteins- 
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fluorescent label 1, linker antibody l, CD28 fusion 
protein, CD80 fusion protein, linker antibody 2, and 
fluorescent label 2. The table below describes these 
reagents in greater detail. 



Fluorescent 
label 1 


Anti -Rabbit IgG labelled with Europium 
(iMg/ml) 


Linker 
antibody 1 


Rabbit IgQ specific for mouse Fc 
fragment O/tg/ml) 


CD26 fusion 
protein 


CD28 - mouse Fc fragment fusion protein 
(0.48Atg/na) 


C3J80 fusion 
protein 


CDBO mouse Fab fragment (C215) fusion 
protein (l.S/ig/tnl) 


Iiinker 
antibody 2 


GoMK-biotin: biotinylated goat IgG 
specific for mouse kappa chain (2ftg/ml) 


Fluorescent 
label 2 


SA-APC: streptavidin labelled 
allophycocyanin {8fig/xal} 
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On formation of the complex, exaropium and apC are 
brought into proximity and a signal is generated. 

Non-specific interaction was measured by substitu- 
ting a mouse Fab fragment (C215) for the CD80 mouse Fab 
fragment fusion protein (1,9/ig/ml). The assay was carried 
out in black 384 well plates in a final volume of 30^1. 
Assay buffer: SOmM Tria-HCl, ISOmM KaCl pH7.8, containing 
0.1% BSA (w/v) added Just prior to use. 

Confounds were added to the above reagents in a con^ 
centration series ranging between loO/xM - i.7nM. The 
reaction was incubated for 4 hours at room temperature. 
Dual measurements were made using a Wallac Victor 1420 
Multilabel counter. First measurement: excitation 340nm, 
emxssion 665nm, delay 50/is, window time 200;xs. second 
measurement: excitation 340nm, emission 6l5nm, delay 
50;.s, Window time 200;cs. Counts were automatically cor- 
rected for fluorescence crossover, quenching and 
background. 



25 
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By way of illustration, the ICso results for the c3om- 
pounds of Exawples 5, 7 and 9 were 8.6 jiM, 3.4 nM and 4.6 
MM respect i-v«ly. 



\u l.^sl.? . ^l:'^,?;/..!!:^'' on ,v:r-.'P! hforJ5c-; 
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1. A conqpound of formula (l) or a pharmaceutiically 
or veterinarily acceptable salt thereof: 

5 



10 




wherein 

Z represents a carboxylic acid group (-COOH) or an 
15 ester thereof; 

Rx and R3 independently represent H; F; cl; Br; -NO,; 
-CKT, Ca-c. alkyl optionally substituted by f or Cl; or 
Ce alkosQT optionally substituted by P; 

R2 represents optionally substituted Ca-C, cycloalkyl 
20 or optionally substituted phenyl; 

•Sr represents -s-, N-oxide, or -lsr(R,) - vrtierein Rs 

represents H or Ci-C« alkyl; 

X represents a bond or a group selected from? a di- 
valent Cx-C« alkylene radical, nhc(O) Cx.s alkyl or KHC(O) 
25 CHa-O-CHa 

2, A confound as claimed in claim l wherein X is a 
bond or a -CH2- or -CHaCHa- radical. 

3. A compound as claimed in claim 1 or claim 2 
wherein z is -COOH. 

30 4. A compound as claimed in any of the preceding 

lene^J^^''^^'' ^' ^^^Y' 

5. A compound as claimed in any of the preceding 
claxms Wherein R, is cyclopropyl, phenyl, or fluox^.; 
pWyl" ^^^^o^'^ nitro-, or amino- substituted 
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6- A confound as claimed in any of the preceding 
claims wherein R3 is H, P, CI, methyl, methoxy, or tnethy- 
lenedioxy. 

7. A compound as claimed in euiy of the preceding 
5 claims wherein Y is -N(Rb)- wherein Rs represents H or 

methyl . 

8. A compound as claimed in any of claims l to 7 for 
use in the treatment of conditions which benefit from ira- 
muixomodul a t i on . 

5* The use of a compound as claimed in any of claims 
1 to 7 in the manufacture of a medicament for the treat- 
ment of conditions which benefit from immunomodulation. 

10. A method of immmomodulation in mammals, inclu- 
ding humans, comprising administration to a mammal in 
need of such treatment an immunomodulatory effective dose 
of a coii?)ound as claimed in any of claims 1 to 9. 

11. A pharmaceutical or veterinary composition com- 
prising a compound as claimed in any of claims 1 to 9 
together with a pharmacautically or veterinarily accep- 

20 table exciplent or carrier. 
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ABSTRACT 



The present invention relates to novel heterocyclic 
compoiinds, to methods for their preparation, to coxnposi- 
5 tions containing them, and to methods and use for cli- 
nical treatment of medical conditions which may benefit 
from immimomodulation, including rheumatoid arthritis, 
multiple sclerosis/ diabetes, asthma, transplantation, 
systemic lupus erythematosis and psoriasis* More particu- 
10 larly the present invention relates to novel heterocyclic 
compounds, which are CD80 antagonists capable of inhibi- 
ting the interactions between CD80 and CD28« 
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